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just a few definitions...

Aquifer: a (porous or fractured) water-bearing formation capable of
yielding exploitable quantities of water

Aquitard: retards but does not prevent flow of water
Aquiclude: porous, but very low transmissivity

Aquifuge: no effective porosity (usually applied to engineered barriers)

Unconfined
Locally confined
Semi unconfined ‘
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One picture is worth 1000 definitions
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Wells in confined aquifers show water levels (pressure head) above top of that aquifer;
they may or may not flow.

Wells in unconfined aquifer show water levels that reflect the top of the water table
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Big Snowy Mountains Musselshell River
near Lewistown near Mosby

8,000

unconfined to confined
Thin aquifers...thick aquicludes
alluvial aquifers

4,000

Yellowstone River
near Terry
first CGWA and
GWAP study area

Cedar Creek
anticiine

coal aquifers

0 (sea level}

chemistry and temperature change with distance and depth

Kootenai and Madison Formations

5

Kootenai: sandstone and shale
Madison: massive and bedded limestone

Unconfined in Little Belt Mtns, confined
downgradient

Thickness: up to 1,500 feet; 270 feet deep at
Giant Springs

Yield: up to 5,000 gpm; Average = 35 gpm
Transmissivity: 500 to 20,000 feet?/day
TDS: ~400 mg/L

Domestic, municipal, and irrigation
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Clark Fork River Flathead River Swan River S.F Flathead River
near Plains near Pablo
East

West Madison Group
MPsed

[ Surficial Sand and Gravel Cross Section
[ | Glacial-Lake Sand, Silt and Clay

| Tin
[ ] Deep Sand and Gravel
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lispell Valle

tive shallow aquifers

sociated with rivers
lluvial/bedrock aquifer

fined, several hundred ft. thick
tinct water-level fluctuations
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Bedrock K<

Surficial Alluvium
* associated with Bitterroot
and major drainages

Basin fill: predominately Tertiary
*Deep Aquifer: ancestral Bitterroot deposit

East Side Benches
*Irrg. supported aquifers

More than mapping...

Methods Available- Aquifer Tests
Slichter(1906)
Muskat (1937)
Hvorslev (1951)
Raju & Raghava Rao (1967) 0.1

sKyB/Q and nkK,,B/Q

semi-confined aquifer

K BWK By = mun\

SB/S, = 0.001

Papadopulos ~ Cooper (1967) 99

Adyalkar & Mani (1972)

Kumara swamy (1973)
Zdankus (1974)
Boulton & Streltsova (1976)
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The difference is seen in well response...
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Methods Available=Aquifer Tests

Herbert — Kitching (1981)
Rushton and Holt {1881)
Rushton and Singh (1983)
Singh & Gupta (1986)
Roushton & Singh (1987)

Artificial Neural Networks
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Summary
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cone of depression

vulnerability

aquifer properties (T,S,b)
interaction w/ surface water
over development

injection response

chemistry

100s feet

throughout

variable, hard to map
likely

lower w.t., stream
depletion

same as pumping

reflects local flow paths

100s miles+
Fox Hill aquifer pressure loss from
flowing wells — multiple counties

recharge area only(?)
poor completion of wells can
connect aquifers

simpler
recharge area only

loss of pressure head
risk of becoming unconfined

same as pumping
reflects regional flow paths
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